The influence of obesity indices and adipokines on aortic input impedance (Z c ) was determined in 102 African and 115 Caucasian women from South Africa aged 20-55 years after stratification into lean, overweight and obese groups. Z c decreased significantly with increasing weight in both populations, but overweight and obese African women exhibited higher values than their Caucasian counterparts. Multiple regression analysis confirmed weight as major contributor to Z c independently of ethnicity followed by aortic compliance (C w ), age, leptin and pulse pressure.
Aortic input impedance (Z c ) integrates three measures of arterial stiffness that represent determinants of aortic-cushioning function such as aortic distensibility (compliance), total peripheral resistance (TPR) and pulse wave reflection (reflectance). 1 It is evidenced that aortic input impedance is lower in healthy subjects than in persons with coronary artery disease 1 and that it increases with aging.
2
Although there is some indication of positive associations between Z c and body fatness, 2 the effect of obesity on Z c is not clear. The current study, therefore, aimed to assess the role of obesity and adipokines on Z c in the two ethnic populations.
Data from 217 participants of the POWIRS study (Profiles of Obese Women with the Insulin Resistance Syndrome, 115 Caucasian and 102 African women) 3 with a mean age of 31.3 years without acute and chronic diseases (except for hypertension) were used for the current analysis. The participants were stratified into three groups: (i) lean (BMI: 18.5-24.9 kg/m 2 ); (ii) overweight (BMI: 25-29.9 kg/m 2 ); and (iii) obese (BMIX30 kg/m 2 ). 4 The study was approved by the Human Ethics Committee of the North-West University and all participants signed the written informed consent.
All measurements and the blood sampling were standardized and performed in the morning with the subjects fasted. Height, weight and waist circumference (WC) were obtained in minimal clothing and taken in triplicate. All cardiovascular variables (systolic and diastolic BP (SBP/DBP), TPR, aortic compliance (C w ), Z c , pulse pressure (PP)) were obtained by the Finometer device (FMS, Finapres Measurement Systems, Amsterdam, Netherlands), a technique based on the vascular unloading technique of Peñ áz together with the three element model of Wesseling.
5 While blood pressure was recorded continuously for a period of at least 7 min, the subject was lying in the Fowler's position in a quiet single bedroom. After recording of at least 2 min, the Finometer performed a return-to-flow systolic calibration which calibrates the upper arm pressure of each subject with the finger pressure. The average systolic and diastolic blood pressures were determined from the last 2 min of the recording. Fasting serum leptin was measured with 125 I IRMA kit (Diagnostic Systems Laboratories, Inc., Cat. No. DSL-23100) and fasting adiponectin was determined with the Human Adiponectin ELISA kit (BioCat GmbH, Heidelberg, Germany). Data are given as mean [95% CI]. All P-values for SBP and TPR, leptin and adiponectin are based on log-or square routetransformed data owing to skewed distribution, but mean values are presented for untransformed data. Unpaired Student's t-test (for interval-scaled data) and w 2 -test (for categorical data) were applied to determine ethnic differences. Analyses of covariance (ANCOVAs) were performed for comparison between BMI strata after adjusting for smoking, physical activity, antihypertensive treatment and alcohol intake. Partial correlation analyses (r40.30) were performed after controlling for BMI and WC. The relationship of Z c with possible explanatory variables was investigated by stepwise multiple regression analysis. A two-tailed Po0.05 was regarded as the level of statistical significance.
African and Caucasian women did not differ in age, BMI, PP and fasting adiponectin levels. African women exhibited a smaller WC and higher fasting leptin levels, whereas the Caucasian women had a more favourable cardiovascular profile characterized by lower blood pressures, TPR and Z c and higher C w (P40.05). Comparisons of cardiovascular characteristics between the BMI strata for each ethnic group are illustrated in Table 1 . Significant ethnic differences were observed for the prevalence of hypertension (A: 20 vs C: 8%) and antihypertensive medication (A: 3 vs C: 47%, Po0.05). There was no correlation of Z c with age but an inverse relationship with BMI and WC in both ethnic groups. The latter were also uniformly positively associated with TPR and negatively with C w (r40.30, Po0.05). Obesity-independent associations were identified for all cardiovascular parameters and leptin in African women but only for TPR and C w in Caucasian women. In multiple regression analyses, age, PP, C w , leptin and BMI but not ethnicity were significantly related to Z c explaining 92% of its variance. When BMI was substituted by WC or the absolute weight similar relationships were obtained.
The present study revealed a strong inverse relationship between Z c and adiposity indices independent of ethnicity. This is intriguing since it is evidenced that obesity has an adverse effect on vascular structure and function owing to concomitant metabolic changes. 6 However, after controlling for age this relationship often did not remain significant, indicating the importance of time for the development of obesity-associated vascular changes. 7 Only recently, inverse relationships between arterial stiffness and BMI were also reported. 7 It is anticipated that in young healthy individuals, regulatory mechanisms of the vasculature are still intact to compensate for adverse effects related to excess body weight and that the initial beneficial relationship as observed in our study may be subject to change with advanced age and duration of obesity. Furthermore, it is well documented and in agreement with our findings that owing to the elevated metabolic requirement of the adipose tissue, obese subjects feature a characteristic rise in intravascular volume with a subsequent reduction in TPR and rise in C w . 8 Dysregulation of the haemodynamics in obesity, however, seem to arise with concomitant hypertension 9 substantiating our hypothesis. It is speculated that the lacking effect of obesity on TPR and C w in the African women is a result of the higher hypertension prevalence and indicates a possible transition towards a changing relationship.
Ethnic differences in Z c were only observed in overweight/obese groups; however, this may be due to the unfavourable cardiovascular profile of the African women. The susceptibility of Africans to cardiovascular abnormalities including hypertension has been widely recognized and suggested to be multifactorial with hyperleptinaemia being regarded as one possible factor. 10 The latter is supported by the present findings revealing positive associations between leptin and Z c in the African but not in the Caucasian women. However, these data should be handled with care since proposed leptin-lowering effects of certain antihypertensive medication 11 might have confounded the results. Despite the observed ethnic differences, regression analysis implicated that ethnicity may play an underpart in the determination of Z c . Verifying the results of the correlation analyses, obesity and C w are the major contributors to Z c being complemented by cardiovascular risk factors like age and leptin. Finally, it becomes clear that the relationship between Z c and obesity is quite complex. Obesityrelated changes in blood pressure and metabolic factors may be interrelated and eventually culminate in changes of Z c .
One limitation of the current study is that our data do not provide information on menopausal status, 
